The effect of carnation etched ring virus on the productivity of a single clone of cv. 'Joker' was studied in an infection experiment. The diseased plants flowered a week later than did the healthy control plants. Flower quality was impaired by the virus.
Introduction
In The Netherlands two viruses of carnation require attention, viz. carnation mottle and etched ring viruses. Carnation mottle virus can be eliminated by meristem culture and the health status of the produced stocks is maintained by routine infection tests onChenopodium amaranticolor.
The effect of mottle virus on the productivity of carnations was studied in several countries, viz. by Hakkaart (1964) in The Netherlands, by Paludan and Rehnstrtfm (1958) in Denmark, and by Weerts, Goethals and Verhoyen (1974) in Belgium. Following Fujisawa et al. (1971) , carnation etched ring is considered to be caused by an isometric virus of about 47 nm diameter attacking carnation. The virus may be diagnosed by infection tests on Saponaria vaccaria 'Pink Beauty' (Hakkaart, 1974) . As no reports on the effect of etched ring virus have come to our knowledge, the present study was undertaken.
Materials and methods
The clone of cv. 'Joker', used for the experiment, was produced by meristem culture after prolonged heat treatment (Quak, 1972) . The original four plants gave no reaction after sap inoculation of Saponaria vaccaria 'Pink Beauty', in tests repeated three times in 1971. They were again tested in the spring of 1972, multiplied and flowered. In the spring of 1973 a single flowering plant was selected for building up a clone. This plant was tested for virus content in the spring and fall of 1973 and found free from viruses. Inoculation with a partially purified preparation of etched ring virus was performed in May 1973 on five of the clonal plants that had previously been tested on Saponaria vaccaria 'Pink Beauty'. The infectivity of the preparation was checked on Saponaria vaccaria 'Pink Beauty', which reacted with typical etched ring, but not with mottle symptoms. In one of the five plants infection was established. With sap from this plant a hundred other members of the clone were inoculated. Seven of these, which became infected, were multiplied to a sufficient number of cuttings. 
Results
In the plots of healthy carnations flowering started on 8 September 1975. The plots of etched ring diseased plants followed one week later. The data on flower production, presented in Table 1 , show that more first quality and less second and third quality flowers were produced by the healthy plants than by the diseased. However, the total number of flowers harvested was higher with the diseased than with the healthy plants. In the second year the phenomenon of flower quality degeneration by etched ring virus was still present, although to a lesser extent.
Discussion
No etched ring symptoms were observed in the infected plants during the course of the experiment. In practice when etched ring symptoms are apparent, carnation mottle virus usually is also present. It is known that these viruses are synergistic (Hakkaart, 1968) . However, mottle virus did not occur in our plants. An additional result of the present experiment is the poor mechanical transmission of etched ring virus to carnation, which amounted to only 20%, using a partially purified preparation, and to only 7% using crude carnation sap.
A deteriorating effect of etched ring virus on the quality of carnation flowers was marked, but it was complicated by the fact that the total number of flowers produced had increased. The Dutch cut flower market is faced with an increasing supply of carnations. Therefore, the aspect of quality of the production becomes of increasing importance. Thus the elimination of etched ring virus, which affects flower quality negatively, is advisable. 
